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(54) Road information communicating system 

(57) A road information communicating system in 
which a plurality of detailed road information each cor- 
responding to a distance between an information source 
and a receiver of the information is supplied to a vehicle 
(300) for enabling control or management for flexible 
and smooth road traffic comprising a means for gener- 
ating a plurality of road control information each corre- 
sponding to a distance, traffic, and a control level at an 



information transmission source, transmitting the road 
control information together with information concerning 
a position of the information transmission source, and 
an information selecting means (1 00) for selecting infor- 
mation from the received road information. Said road in- 
formation communicating system controls vehicles 
(300) on a road (200) by selecting and reporting infor- 
mation at an appropriate traffic and control level accord- 
ing to a distance (R), 
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Description 

[0001] The present invention relates to a road traffic 
control/ nnanagennent systenn, and more specifically to 
a road information communicating system well adapted 
to provision of information concerning local events. 
[0002] To solve problems in current road traffic, there 
have been various efforts for development of so-called 
Intelligent Road Traffic System (described as ITS here- 
inafter). Feasibility of the ITS have been examined in 
various countries, and In Japan there is the Vehicle In- 
formation and Communication System (described as 
Vies hereinafter), which has been put into practical use. 
Also test use of the Electronic Toll Collection (described 
as ETC hereinafter) will be started in the. near future. 
The Vies is positioned as a more advanced version of 
a navigation system, and with the VI CS it is possible to 
provide detailed information such as information on traf- 
fic jams, information concern ing a time required to reach 
a destination, or information on traffic troubles. Also with 
the ETC, it is possible for a driver to pay a fee for an 
express-highway, without stopping, by executing radio 
communications between the driver's vehicle and the 
ETC or a toll-booth and electronically paying the fee. 
Details of these systems are disclosed in a web site on 
Internet (for instance, URL; http//www. moc.go.jp/road/ 
road/ h9point/2-2.htm). 

[0003] As a further advanced version of ITS, the pos- 
sibility of realization of a more sophisticated Advanced- 
cruise-assist Highway System (described as AHS here- 
inafter) is now under examination, and in order to realize 
the advanced service referred to above, it is necessary 
to provide various types of information concerning traffic 
and road management to discrete vehicles in a wide ar- 
ea. In the case of VICS, information is provided by wide 
area communications, but still communications with 
each discrete vehicle required for automatic driving has 
not been realized. The ETC is installed at a tool-booth 
and can provide communications with discrete vehicles, 
but only in a limited area. 

[0004] Specific requirements for realization of the 
AHS will be studied in the future, for the most urgent and 
important objective to be achieved in the traffic control/ 
management system is to prevent generation of a traffic 
accident which might be evaded with appropriate coun- 
termeasures, and more specifically it is now required to 
construct a system which can provide detailed informa- 
tion required to prevention of traffic accidents to each 
discrete vehicle. For instance it is clear that a chain-re- 
action traffic accident can be prevented, or the gravity 
of the accident can be mitigated, when a traffic accident 
is caused by a car, if drivers of following cars know the 
accident. When a traffic accident or the tike occurs, a 
traffic jam occurs, and in that case, if it is possible to 
provide information useful not only for grasping general 
information of the site of traffic accident, but also for 
making determination as to whether each driver should 
select another route for going around the site or should 



put up with the jam with a broadcasting type of commu- 
nication system, it would be very effective for preventing 
generation of a traffic jam or for preventing the traffic 
jam from escalating into a large-scale one. Namely, it 
s has been desired to develop a system capable of pro- 
viding controls over the entire road network, when the 
system detects a state of a road or the like, by process- 
ing the infomnation into that suited to each discrete ve- 
hicle and supplying the customized information to each 
10 discrete vehicles. 

[0005] It is necessary to deliver information, which is 
to be supplied to a driver of a vehicle running on a road, 
such as that based on positional data. For instance, it is 
necessary to deliver information such as "A traffic acci- 
is dent has occurred at point A, and a traffic jam is extend- 
ing up to point B", or "A landslip has occurred at point 
C, and drivers are asked to go around through point D", 
or "Mist has been generated at around point E, and vis- 
ibility is poor" to each driver on the road. In the examples 
20 above, the former two examples are cases concerning 
local events, while the last one is information on weather 
conditions and the information relates to a substantially 
wide area. As described above, all types of information 
based on positional data cannot always be treated in the 
2S same manner, and to provide detailed information sat- 
isfying each driver's need, it is important to clarify a po- 
sitional relation between an event causing a trouble on 
a road and a vehicle's driver who receives the informa- 
tion. Namely, it is important to deliver appropriate infor- 
30 mation corresponding to a vehicle's position and also 
corresponding to a gravity of the trouble. Realization of 
a traffic control/ management system and road informa- 
tion communicating system satisfying the requirements 
as described above is one of the objects of the present 
35 invention. 

[0006] In a case of a chain-reaction traffic accident, 
drivers of vehicles running near and toward the site can 
prevent generation of a secondary traffic accident by 
knowing of gener ation of the accident as early as pos- 
sible, so that the information is urgent and important, but 
the importance becomes lower to vehicles running at 
positions slightly afar from the site. To vehicles running 
at positions further distant from the site of traffic acci- 
dent, general information such as that concerning a type 
of traffic accident is enough. 

[0007] ' It is an object of the present invention to realize 
a road information communicating system which can 
provide information concerning a situation on a road net- 
work to drivers by changing contents of the information 
according to each driver's position. 
[0008] Furthermore, if information on various types of 
event is transmitted, even though a volume of each in- 
formation is small, communication traffics in the entire 
road information communicating system is quite large, 
so that it is necessary to realize a transfer system or a 
transfer method capable of preventing increase of data 
traffic, and it is another object of the present invention 
to provide a road information transfer system "or road 
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information communicating system satisfying the needs 
as described above. 

[0009] It is an object of the present invention for solv- 
ing the problems as described above to provide a road 
information communicating system in which a means for 5 
adding positional coordinate data to information to be 
delivered is provided in each device in an information 
transfer system, a distance between a vehicle and a site 
of traffic accident or the like is computed f ronn positional 
coordinate data included in received information and 
those for the vehicle, the device determines a level of 
required information from the computed distance and 
changes contents of information to be delivered to each 
vehicle according to the level, or aborts the information 
for enabling appropriate and efficient information deliv- 
ery. 

[001 0] Embodiments of the present invention will now 
be described, by wa of example only, with reference to 
the accompanying drawings in which 

Fig. 1 is a block diagram showing an entire system 
according to Embodiment 1 of the present inven- 
. tion: 

Fig. 2 is a view showing connection in the system 
shown in Fig. 1 ; 

Fig. 3 is a view showing an example of arrangement 
of information communicating devices in the sys- 
tem; 

Fig. 4 is a view showing another example of ar- 
rangement of information communicating devices 
in the system; 

Fig. 5 is a signal configuration diagram showing an 
example of configuration of information transacted 
through the system; 

Fig. 6 is a signal configuration diagram showing an 
example of configuration of an information field in 
the system; 

Fig. 7 is a block diagram showing an example of 
configuration of a control unit provided in the infor- 
mation communicating device in the system; 
Fig. 8 is a view showing a processing flow for zone 
determination carried out by the control unit above; 
Fig. 9 is a block diagram showing an example of 
configuration of a vehicle-loaded communicating 
device used in the system; 

Fig. 10 is a block diagram showing an example of 
configuration of a central communication system- in 
the system; 

Fig. 11 is a table configuration diagram showing an 
example of configuration of an address table pro- 
vided in the central communication system; 
Fig. 12 is a block diagram showing another embod- 
iment of the present invention as a whole; 
Fig. 1 3 is a flow chart showing a flow of operations 
in information level selection processing carried out 
according to the present invention; 
Fig. 14 is a signal configuration view showing an- 
other configuration of information transacted 



through the system according to the present inven- 
tion; and 

Fig. 15 is a view showing a format of a level infor- 
mation table according to the present invention. 

[0011] Fig. 1 is a system block diagram showing an 
entire configuration of this embodiment, and Fig. 2 is a 
view showing connection in the system, in this embod- 
iment, a plurality of information communicating devices 
100 are provided along a road. The information commu- 
nicating devices 100 are connected through a network 
to each other Infonnation required for management of 
the road is transacted through, for a vehicle 300 having 
caused a traffic accident and vehicles 31 0, 320 not hav- 
ing caused a traffic accident each having a vehicle-load- 
ed communicating device 330 described later, commu- 
nicating devices of the vehicles 310, 320 and a radio 
line 400. Description of the vehicle 300 having caused 
an accident is made in relation to operations in this em- 
bodiment described later. When the system scale be- 
comes larger, namely when a distance between the in- 
formation communicating devices 1O0 becomes larger, 
a central communication system 500 described later is 
provided to connect the information communicating de- 
vices 100 to each other via the network and this central 
communication system 500. 

[0012] More specifically in this embodiment, informa- 
tion communicating devices 100 are located along or 
around a road 200 at an appropriate interval linearly, on 
a plane, or three-dimensionally. and when an event to 
be reported to vehicles occurs on or around the road 
200, information concerning a situation of the road or 
required for management of the road is generated ac-^ 
cording to a distance between a site of the event and a^ 
position of a vehicle to which the information is to be. 
delivered, and the information is transacted through the 
vehicles 310, 320 and the radio line 400 as described- 
above. A range in which the information communicating 
devices 100 are connected to each other only through 
a network or a transfer path , and not via the central com- 
munication system 500 is described as a segment here- 
inafter. 

[0013] The information communicating device 100 in 
this embodiment comprises, as shown in Fig. 1, a plu- 
rality of sensors 110 each tor monitoring and grasping 
or detecting a state of a road, a sensor processing unit 
120 for collecting information tion from these sensors 
110 and converting the information to signals, a control 
unit 1 30 described later in detail and having an interface 
with a network or a moving body such as a vehicle as a 
target for delivery of information and executing data 
processing or communication control from the entire in- 
formation communicating devices 100, and a radio com- 
munication device 140 and antenna 150 for radio com- 
munications of road information with the moving body. 
Then information indicating generation of any unusual 
situation on or around the road detected by the sensor 
110 is processed in the sensor processing unit 120. and 
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then the data is transferred by the control unit 1 30 to the 
central communication system 500 and the abnormal 
state is reported to the vehicles 310, 320 running near 
the site of event via the radio communication device 1 40 
and antenna 140 and through the radio line 400. 
[0014] Fig. 3 is a view showing an example in which 
the road information communicating system according 
to the present invention is installed on the road 200, 
which is, for instance, an express-highway, and the in- 
formation communicating devices 1 00 are provided at a 
substantially uniform inten^al. Fig. 4 shows another ex- 
ample in which the information comnnunicating devices 
100 are provided on a plurality of roads 200, and in this 
example the information communicating devices 100 
are regularly located at a substantially uniform interval 
therebetween. Although not shown in the figure, this 
type of road network generally includes junctions of 
three or five roads or the like, so that arrangement of the 
information communicating devices 1 00 is quite compli- 
cated. In the examples, connection of the information 
communicating devices 1 00 as shown in Fig. 2 or com-' 
munication with the central communication system 500 
is not shown for simplifying the view. 
[001 5] In the road information communication system 
according to the present invention, one of the important 
points is to identify a position for transaction of road in- 
formation such as a position where an event on or 
around a road is generated and a position of the infor- 
mation communicating device 1 0 or a vehicle, or a dis- 
tance, in the example shown in Fig. 3, arrangement of 
the information communicating devices 100 may topo- 
logically be considered as linear, so that it is possible to 
identify a position or a distance by assigning a number 
to each information communicating device 100 located 
on a road according to the order of location. On the other 
hand, in the example shown in Fig. 4 or in a case where 
the information communicating devices 100 are located 
on an ordinary road, the information communicating de- 
vices 100 are arranged on a plane two-dimensionally 
There may be a three-dimensional or solid arrangement 
such as that at a multi-level crossing, but this case is 
generally rare, so the description is made hereinafter for 
a method of identifying a position or a distance in the 
road information communicating system according to 
the present invention assuming the information commu- 
nicating devices 100 are two-dimensionally located. 
[0016] Specifically identification of a position or a dis- 
tance by the information communicating device 100 is 
performed by using X and Y coordinate values as shown 
in Fig. 4 or two-dimensional coordinate values such as 
longitude and latitude. Generally a two-dimensional dis- 
tance is obtained from differences AX and AY in X and 
Y coordinate values between the information communi- 
cating device 100 and another information communicat- 
ing device 100 or a target for control such as a vehicle 
through the following equation (1): 



Distance R = SORT ( AX**2 + A Y**2) ( 1 ) 

(Herein SQRT ( ) indicates a root, while ** indi- 

5 cates an exponent.) 

[0017] In a case of an ordinary road information com- 
municating system, however, precision of information 
concerning a distance as computed through the equa- 
tion (1 ) is not required, so that a method of identifying a 

10 position or a distance requiring only simple operations 
for computing is employed in the present invention. 
[0018] In Fig. 4, the information communicating de- 
vice 100 corresponding to a source of transmission of 
information is indicated by a filled rectangular form, and 

15 when computing a distance from this information com- 
municating device 100. either one of Xand Y coordinate 
values for another information communicating device 
100 or a target such as a vehicle having a larger abso- 
lute value, namely a value obtained through the follow- 

20 ing equation is employed as a distance: 

Distance R = Max (lAXI, lAYI) (2) 

25 Herein AX, AY indicate a difference in coordinate values, 
and lAXI is an absolute value, while IVlax ( ) indicates 
that the maximum value in the parentheses is used for 
computing. There are various methods of defining a dis- 
tance other than that described above, and other meth- 

30 ods of computing a distance may be employed. 

[0019] Fig. 5 is a signal configuration view showing 
configuration of information transacted between infor- 
mation communicating devices 100 in the road informa- 
tion communicating system according to the present in- 

35 vention or between the information communicating de- ^ 
vice 100 and a vehicle, and also showing configuration 
of an address section. Also Fig. 5 is a view showing sig- 
nal configuration of a signal field. 
[0020] In the road information communicating system 

40 according to the present invention, road information is 
transacted between the information communicating de- 
vices 100 or between the information communicating 
device 1 00 and a vehicle using a signal 1 000 comprising 
an address 1001 and an information field 1002 shown 

45 in Fig. 5. More specifically the address 1000 comprises 
three-dimensional coordinate values X, Y, and Z indicat- 
ing positions of the information communicating device 
100, a site of generation of an event, or a vehicle put in 
bit positions of 1006, 1005, 1004 respectively When 

50 there is a surplus of bit number at the address 1 001 , the 
surplus bit 1 003 is used from a tag indicating something. 
The present invention mainly aims for two-dimensional 
arrangement of information communicating devices, so 
that the 2 coordinate value may be omitted. Also only 

55 one example of order is shown, the configuration is not 
limited to this order. In the information field 1002, data 
on a plurality of information levels (lOlO, 1012, 1014) 
as described in more detail later and a plurality of infer- 
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mation on a road and a distance (1 01 1 , 1 01 3, 1 01 5) are 
put in for signal transaction. 

[0021] Description is made for road information treat- 
ed in the road information communicating system ac- 
cording to the present invention, and more specifically 
for levels or contents of information transmitted from or 
received in the information field shown in Fig. 6, a con- 
cept of distance, and a way of treating the data. At first 
description is made for contents of information delivered 
when a traffic accident occurs with reference to the sys- 
tem shown in Fig. 1 . Fig, 1 shows only an area around 
a site of a traffic accident, but it can be considered that 
it is necessary to provide information having the con- 
tents as described below to vehicles within a range 
where provision of the information is required: 

(1) "A traffic accident has occurred, so that you 
should slop running at once. Otherwise you may 
cause another traffic accident" to vehicles near the 
site of Ihe traffic accident 

(2) 'A traffic accident has occurred near. If you con- 
tinue to drive without changing a course, you will 
come across the site" for vehicles slightly afar or 
further from the vehicle 300 

(3) 'A traffic accident has occurred at a forward po- 
sition, and a traffic jam has been generated" to ve- 
hicles slightly far or further from the site of traffic 
accident, and 

(4) 'A traffic accident has occurred at position A (at 
the site of traffic accident)". 

[0022] In the road information communicating system 
according to the present invention, the information (1), 
(2) and (3) are treated as information (10) at level 0 (LO). 
information (II) at level 1 (LI), and information (12) at 
level 2 (L2) respectively. The final type of infomnation (4) 
is that generally treated in the current road traffic infor- 
mation system or the like. 

[0023] Next description is made for information treat- 
ed in the road information communicating system ac- 
cording to the present invention assuming that the infor- 
mation is classified to those at three' levels from level 0 
to level 2, It is clear that the information 10 is for vehicles 
near the site of traffic accident. As the information is re- 
quired to immediately stop vehicles for road control such 
as prevention of generation of a secondary calamity, if 
this type of information is provided to vehicles at posi- 
tions far from the sile of accident the traffic conditions 
would be all the more disturbed. So the information 10 
is delivered to vehicles within a distance RO closer to 
the site of generation of the event. Information 11 is for 
vehicles further from the site of generation of the event 
as compared to vehicles requiring information 10 at level 
0, and is not urgently required tor road control such as 
prevention of generation of a traffic jam, but is necessary 
for stopping vehicles or alerting vehicles to change 
courses, or for warning. If this type of information 11 is 
supplied to vehicles very far from the site of generation 



of the event, drivers of the vehicles suspect reliability of 
the road information, so that this type of information 
should preferably be delivered to vehicles outside the 
range RO but within a range R1 larger than the range RO. 

5 [0024] The information 12 is similar to the general in- 
formation shown in (4) above, but this type of informa- 
tion is required, when a traffic accident has been gen- 
erated and also a traffic jam has occurred or it is expect- 
ed that a traffic jam will occur, for drivers of the vehicles 

10 to always get aware of the alert and take necessary 
measures for going around the site of generation of the 
event or the like for the purpose of mitigating the traffic 
jam or to minimize a delay in arnval time to the destina- 
tion. Differently from information at level 0 or at level 1 , 

15 this type of information does not require any compulsory 
control of vehicles to the drivers. It is needless to say 
that, if the information at this level is distributed at ran- 
dom to many vehicles, reliability of road information is 
lost like in a case of the information II, which causes 

20 troubles in road control, so that the information should 
be delivered to vehicles within a specified range. For this 
reason, the information 12 is delivered to vehicles out- 
side the range R1 but within the range R2. 
[0025] As described above, information at each level. 

2S should preferably deliver contents varying according to 
a distance from a site of traffic accident. Also a driver 
may miss information, if the information is provided only 
once, so that it is important to provide information sev.- 
eral times. This means that information at each level is 

30 delivered to vehicles decided according to the informa- 
tion delivery distances RO. R1. R2 respectively. Fig. 4 
shows examples of configuration of zones LO, LI , L2 at 
three levels respectively with bold frames, and this fig-: 
ure shows a case where an appropriate circular zone is;. 

35 employed when a distance is computed through the^ 
equation (1 ). Also in this figure, an information commu- 
nicating device functioning as a transmission source of 
information is indicated by a filled rectangular form. 
[0026] In the example shown in Fig. 1, information 

40 from a sensor 110 in an information communicating de- 
vice 1 00 detected the vehicle 300 having caused a traffic 
accident is analyzed by a sensor processing unit 120, 
and a control unit 130 in the information communicating 
device 100 transfers road information consisting of an 

45 information level, information for each delivery level, a 
distance or the like with signal formats as shown in Fig. 
5 and Fig. 6 to a radio communication device 140 and 
a network. As an address 1001 in this case, coordinates 
of the information communicating device 100 having de- 

so tected an event generated on or around a road such as 
a traffic accident with a sensor are set as Xa, Ya. Trans- 
ferred data is received by another information commu- 
nicating device 100. It is assumed herein that coordi- 
nates of the information communicating device 1 00 hav- 

55 ing received the data are Xb, Yb. The received data is 
used by zone determination by the control unit 130 in 
the information communicating device 1 00 as described 
later. 
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[0027]. Fig. 7 is a block diagram showing the control 
unit 130. and this control unit 130 comprises a sensor 
processing unit 120. a sensor interface circuit 131 for 
sending or receiving road information, a network inter- 
face circuit 1 33 for connecting the information commu- 
nicating devices 100 to each other, a radio interface cir- 
cuit 1 36 with a radio communication device 1 40, a Cen- 
tral Processing Unit (CPU) 132 for controlling the entire 
control unit 130, and a memory 135 for storing therein 
road information or the like, and the devices are con- 
nected to each other through a bus 1 34. The control de- 
vice 1 30 stores data comprising road information from 
each interface circuit such as the network interface cir- 
cuit 133 or the like via the bus 134 in the memory 135, 
while the CPU 1 32 processes the data for controlling the 
infomnation communicating devices 100 to execute 
zone determination processing. 

[0028] Now description is made for the zone determi- 
nation processing with reference to Fig. 8, 

(1) Coordinates Xa, Ya of an information transmis- 
sion source is obtained in processing 601 . 

(2) As coordinates Xb, Yb of the information com- 
municating device have been known, a distance R 
from the information source is obtained in process- 
ing 602. Namely the Max (IXa - Xbl, lYa - Ybl) is 
computed. 

(3) When the distance R is computed, the distance 
R is compared to RO in processing 603, and if R is 
equal to or smaller than RO. system control shifts to 
processing 604, and it is determined that the infor- 
mation communicating device is within the LO zone 
viewed from the information transmission source. 

(4) ff R is larger than RO, R is compared to R1 in 
processing 605, and when it is determined that R is 
equal to or smaller than Rl, system control shifts to 
processing 606, and it is determined like in (3) that 
the information communicating device is within the 
LI zone. 

(5) If R is larger than Rl, R is compared to R2 in 
processing 607, and when it is determined that R is 
equal to or smaller than R2, it is determined that the 
information communicating device is within the L2 
zone. 

(6) When it is determined that R is larger than R2, 
it is determined that the information communicating 
device is outside the zone, and data comphsing the 
received information is aborted. 

[0029] When the control unit 130 determines in the 
determination processing 600 that the information com- 
municating device is within any of LO to L2 zones, the 
control unit 1 30 transfers data comprising road informa- 
tion to vehicles within the responsible area via the inter- 
face circuit 1 36 with the radio communication device 
and antenna 150. It should be noted-that, although the 
case described below assumes that received informa- 
tion at each level is transferred as it is. as the information 



communicating device 100 determines information for 
each zone, optimal data may be selected from the re- 
ceived data to send the selected data. 
[0030] Fig. 9 is a block diagram showing an example 

5 of configuration of the vehicle-loaded communication 
device 330. This vehicle-mounted communication de- 
vice 330 comprises an antenna 331 sending or receiving 
road information via the radio line 400, a radio interface 
circuit 332, a (Central Processing Unit (CPU) 333 for 

10 controlling the entire vehicle-mounted communication 
device 330. a memory 335 for storing therein programs 
or data required for control processing by the CPU 333 
or road information, a displayed alarm interface circuit 
334 for alerting received road information to drivers of 

15 vehicles and a Global Positioning System (GPS) circuit 
339 for fetching positional information for vehicles, and 
the circuits are connected to each other through a bus 
338. It should be noted that an information display unit 

336 for reporting road information to vehicle's drivers 
20 and a speaker 337 lor generating an alarm sound or the 

like are connected to the displayed alarm interface cir- 
cuit 334. Any types of information display section 336 
and speaker 337 may be used on the condition that it 
can provide road information to vehicle's drivers. Also 
2S any type of vehicle navigator may be used, such as the 
GPS circuit, so long as it can detect coordinates indicat- 
ing a position of a vehicle. 

[0031] When a vehicle equipped with a vehicle- 
mounted communication device 330 is passing through 

30 a zone specified for one information communicating de- 
vice 100. the vehicle-mounted communication device 
330 stores road information received via the radio inter- 
face circuit 332 and bus 338 in the memory 335. The 
vehicle-mounted communication device 330 has a zone 

35 determination processing 660 like that executed by the. 
control unit 130 in the information communicating de- 
vice 100, and the CPU executes determination accord- 
ing to the determination flow shown in Fig. 8 and pro- 
vides any of information 10, 11 , 12 at an appropriate level 

40 using the information displays section 336 and speaker 

337 via the displayed alarm interface circuit 334. 
[0032] Fig. 13 is a level selection processing flow 

■ chart showing operations by the information communi- 
cating device 330 for selecting information from the re- 

45 ceived information. The information communicating de- 
vice 330 selects information from the zone information 
obtained as shown in the determination flow chart in Fig. 
8 by executing the level section processing 800 as de- 
scribed below, and provides the information to drivers 

50 of vehicles or other related persons. 

(1 ) When it is determined in the processing 801 that 
any vehicle is within the LO zone, information 11 data 
is selected in processing 804. 
55 (2) When it is determined in processing 803 that any 

vehicle is within the LI zone, information 10 data is 
selected in processing 804. 

(3) When it is determined in processing 805 that any 
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vehicle is within the l_2 zone, information 11 data is 

selected in processing 806. 

(4) When it is deternnined that no vehicle is within 

L2 zone, received data is aborted in processing 

607. 

[0033] it should be noted that an address of a vehicle 
(values corresponding to Xb, Yb described above) are 
connputed from positional information obtained by the 
GPS circuit 339. 

[0034] Now description Is made for operations in Em- 
bodiment 1 of the present invention. At first the vehicle 
300 having caused a traffic accident shown in Fig. 1 is 
detected. The information communicating device 100 
sends out data comprising road information with the tor- 
mat shown in Fig. 6. It is assumed herein that, of the 
vehicles running after the vehicle 300, the vehicle 31 0 
is within the level 0 zone, and that the vehicle 320 is 
within the level 1 zone. When the information commu- 
nicating device 100 sends information via the radio line 
400 to the vehicles 31 0, 320, the vehicle-mounted com- 
munication device 330 on the vehicle 310 determines 
from the received data that the information is at level 0, 
and delivers the information 10 via the display section 
336 or speaker 337 to the vehicles. Contents of the in- 
formation 10 is that "A traffic accident has occurred, and 
you should stop immediately. Othenwise you get in- 
volved in a trouble". Likely the vehicle-mounted commu- 
nication device 330 on the vehicle 320 determines from 
the received information that the information is at level 
1 . and delivers the information 1 1 via the display section 
336 or speaker 337 to the corresponding vehicles. Con- 
tents of the information II is, for instance, "A traffic ac- 
cident has occurred near. You will come across with the 
site of traffic accident, if you drive without changing the 
speed". As described above, it is possible to deliver in- 
formation varying urgency and importance according to 
a position of each vehicle. 

[0035] In this embodiment of the present invention, 
when information communicating devices 100 transact- 
ing road information to each other are present in the 
same segment, the central communication system 500 
is not used, but when the information communicating 
devices 100 are within different segment, road informa- 
tion is relayed via' the central communication system 
500. Fig. 10 is a block diagram showing an example of 
configuration of the central communication system 500. 
This central communication system 500 comprises a 
Central Processing Unit (CPU) 501 , a memory 502, and 
network interface circuits 504, 505 for connecting the 
central communication system 500 to the information 
communicating devices 100, and the components are 
connected to each other with, a bus 503. It should be 
noted that an address table 506 for the information com- 
municating device 1 00 connected to the central commu- 
nication system 330 shown in Fig. 11 is provided in the 
memory 502. Also the memory 502 has a zone determi- 
nation processing unit like that provided in the control 



unit 130 in the information communicating device 100. 
[0036] When the central communication system 500 
receives data comprising road information from one in- 
formation communicating device 100. determination is 

5 made by the CPU 501 as to which network interface the 
data should be sent to. More specifically, the CPU 501 
executes the zone determination processing 600 from 
values in the address table 606 according to the deter- 
mination flow shown in Fig. 8 and decides a segment to 

10 which the road information should be transmitted. It 
should be noted that the address table 506 stores ad- 
dresses of a group of connected devices for each net- 
work interface. 

[0037] More specifically, the CPU 501 stores an ad- 
15 dress of data received from the network interface circuit 
504 together with the corresponding interface number 
in the memory 502. Then the CPU 501 transfers data to 
a corresponding segment by using address data in the 
address table 506, executing zone determination in the 
20 zone determination processing 600, and transferring 
data once stored in the memory 502 to a network inter- 
face 505 which has been turned out to be within the 
zone. The processing after control is shifted to another 
information communicating device 100 in another seg- 
25 ment is the same as operations of the information com- 
municating device 100 described above. 
[0038] It should be noted that road information trans- 
acted through the central communication system 500 
has the configuration as shown in Fig. 6, but a result of 
30 zone determination indicates LI when there is not any 
information at a specified level, or when there is not a 
field for LI, the data may not be transferred to the infor- 
mation communicating device 100. Also when road in- 
formation is transferred to the network interface circuit 
35 504, if a position of the information communicating de- 
vice 100 as a target for data transfer is at a level Li or 
L2, even if there are all fields for LO. LI, L2, only fields 
at levels LI and L2 may be transferred. 
[0039] Fig. 12 shows another embodiment of the 
40 present invention, and this figure shows a situation in 
which a road information transmission source or an 
event generating source such as an ambulance moves 
and also a communication zone, which is fixed in the 
example shown in Fig. 4, moves. 
45 [0040] At present, a fire car, a patrol car or the like, all 
of which are categorized as an ambulance, runs sound- 
ing an alarming sound.- This alarming sound is effective 
for alerting emergency to other vehicles running on a 
road, but sometimes where the ambulance is running 
50 can not clearly be detected due to a direction of wind or 
for some other reasons. Also the alarming sound gen- 
erated by blowing a siren or the like is employed so that, 
when drivers of other vehicles running on the same road 
hear the alarming sound, the drivers stop or slowly run 
55 along the road edge for enabling the ambulance to run 
smoothly, and the alarming sound is not necessary for 
other drivers. 

[0041] With the present invention, in contrast to the 
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conventional technology, all vehicles are equipped with 
the vehicle-mounted communicating device 330, and 
transnntssion of information executed by the information 
connmunicating device 100 in the embodiment de- 
scribed above is executed by the vehicle-mounted com- 
municating device 330 mounted on an ambulance 700, 
so that the same effect to vehicles nearby as that 
achieved by a siren can be realized, and drivers having 
nothing to do with the accident are not compelled to hear 
unnecessary noises. 

[0042] Each of the zones shown in Fig. 4 is a fixed 
one centering on the information communicating device 
100 near a site of an event, but in this embodiment, each 
zone is a movable zone centering on the ambulance 700 
as shown in Fig. 12. Namely as indicated by an arrow 
in Fig. 12, each zone moves in the same direction as 
that in which the ambulance 700 moves. It can not be 
considered that a pedestrian carries the vehicle-mount- 
ed communication device 300, but by blowing a siren 
from the information communicating device 100 to pe- 
destrians, it is possible to provide appropriate instruc- 
tions with a smaller svren as compared to that currently 
used. 

[0043] Fig. 1 4 is a signal configuration diagram show- 
ing another embodimont of configuration of transacted 
information. In this example, a signal 110 comprises an 
address 1001, a field LF 1110 in which an information 
level is put in, and a field !F 1111 in which an identifier 
such as an information number is put in. A level of infor- 
mation is decided according to a value obtained by a 
level value obtained in the zone determination process- 
ing 600 carried out by the CPU 333 of the vehicle-mount- 
ed communication device 330 to a received value in LF 
1110. For instance, when it is determined as a result of 
zone determination that a value of LF 1110 is 1 , a level 
of this information is 2, so that the information 12 is se- 
lected and reported to vehicle's drivers. 
[0044] When this type of signal format is used, a level 
information table 507 as shown in Fig. 1 5 is provided in 
a memory 335 of the vehicle-mounted communicating 
device 330, and information 12 obtained from the re- 
ceived IF value I and the computed level is selected. 
Then by outputting the selected information from the dis- 
play section 336 or the speaker 337, appropriate infor- 
mation can be supplied to vehicle's drivers. 
[0045] The above description assumes a case where 
zone determination is always executed by a CPU, but 
this determination may be executed by hardware. Also 
the above description assumes use of two-dimensional 
coordinates, but three-dimensional coordinates may be 
used. In that case, however, an X-axial coordinate value 
is not used for determination of a distance, but to select 
a running route when a Z-axial coordinate value varies 
as the X-axial coordinate value and the Y-axial coordi- 
nate value changes, for instance, because of a multi- 
dimensional crossing. 

[0046] Whether information for another route at a mul- 
ti-dimensional crossing is required for a driver of a ve- 



hicle or not depends of needs of each discrete driver, so 
that whether this type of data is included in information 
set in the vehicle-mounted communication device 300 
for determination or not should be decided discretely. 

5 Fig. 2 shows an example based on two-layered struc- 
ture, but a further larger network can be built by con- 
structing the central communication system' 500 based 
on multi-layered structure. Also the above description of 
the central communication system 500 was concentrat- 

10 ed on the sections relating to communications, but the 
central communication system 500 may be used as a 
server for general services when it is equipped with a 
hard disk or the like and also incorporates value types 
of database. 

IS [0047] The information communicating device 100 
used coordinates at which the information communicat- 
ing device 1 00 is installed as an address used in a signal 
for transacted road information, and as a method of 
fetching the coordinates, any appropriate one may be 

20 selected from a method of providing a GPS function on 
one of the sensors 1 1 0 for deciding coordinates, a meth- ■ 
od of incorporating a GPS function in the control unit 
130 like in the vehicle-mounted information device 330, 
or the like. 

25 [0048] Further in the future, when automatic driving 
with the AHS or the like is realized, such control as mak- 
ing a vehicle stop in front of a site of a traffic accident 
may be provided by using information at level 0 not as 
an alarm, but as control information for each vehicle. 

30 [0049] Description of the embodiment above as- 
sumes a road and a vehicle as targets for control, but 
by making the vehicle-mounted communication device 
330 portable and making use of the portable communi- 
cation device 330 not for vehicles on an ordinary road 

35 but for pedestrians in paths in a building, application sys- 
tems such as a guidance system or an alarming system 
in a building can be realized. 

[0050] As described above, with the present inven- 
tion, a transmitter of information can transmit road traffic 

40 information dependent on a position such as a site of a 
traffic accident varying the contents according to a po- 
sition of a receiver of the information, and because of 
this feature an information supply service suited to each 
receiver of information can be realized, and also a po- 

45 sitional relation between a transmitter of information and 
a receiver of the information can be determined accord- 
ing to the received data, so that only optica! information 
can be distributed by taking into account the positional 
relation, and further as a level of importance of informa- 

so tion such as urgency can be changed according to a dis- 
tance to a receiver of the information, so that the receiv- 
er can select a method of responding to the event ac- 
cording to the importance indicated by the information, 
and further by changing the level, it becomes possible 

55 for a receiver of information to abort unnecessary infor- 
matbn, which in turn contribute to prevention of in- 
crease in information traffic. 
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Claims 

1 . A road information communicating system compris- . 
ing a plurality of information processing units (100) 
each comprising a road information input means s 
(110) for inputting road information indicating a sit- 
uation on a road (200) and a plurality of communi- 
cating means (140) each for transmitting the road 
information to outside, the information processing 
units (100) connected to a network with one or more io 
of the communicating means (140); wherein the in- 
formation processing unit (100) comprises a means 

for adding data indicated coordinates for a position 
of the information processing unit (100), a distance 
computing means for computing a distance (R) from i5 
coordinates for a position added to road information 
from another information processing unit (TOO) sent 
via the network and coordinates for a position of the 
information processing unit (100) itself, and a level 
determining means for determining a level of road 20 
information from the computed distance (R), and 
transfers the road information to communicating 
means (140) other than that having received the 
road information according to the level to abort the 
road information. 2S 

2. The road information communicating system ac- 
cording to Claim 1 ; wherein coordinates for a posi- 
tion are expressed with X and Y coordinates and a 
root of a sum of a square of difference between X 30 
coordinates and a square of difference between Y 
coordinates is computed by the distance computing 
means as the distance (R). 

3. The road information communicating system ac- 35 
cording to Claim 1 ; wherein, when road information 

is transferred, a level of importance of the informa- 
tion is added to the transferred data. 

4. The road information communicating system ac- ^0 
cording to Claim 1 ; wherein coordinates for a posi- 
tion are expressed by X and Y coordinates, and ei- 
ther larger one of an absolute value of a difference 
between X coordinates and an absolute vaiue of a 
difference betvyeen Y coordinates is obtained by the -^^ 
distance computing means as the distance (R). 
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